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Abstract:

Air fresheners, which are available as incense sticks, scented candles, aerosols, liquids, gels, and electric
diffusers, are used to mask odors with refreshing scents. They are widely used in homes, cars, and
offices, marketed to create a clean and pleasant indoor atmosphere. However, many air fresheners
contain volatile organic compounds (VOCs), which might have harmful effects on human health. This
study evaluated the effects of exposure to a gel air freshener on hepatic enzymes and hematological
parameters in albino rats. Thirty (30) albino rats, weighing 200-260g, were divided into three groups of
ten rats each, and acclimatized for two weeks under 12-hour light/datk cycles with free access to food
and water. Group I (Control) was not exposed to the air freshener, Group II was exposed to the air
freshener for 4 hours daily for 28 days, and Group III for 8 hours daily for 28 days. After the treatment,
the rats fasted overnight, were anesthetized with chloroform, and blood samples were collected via
cardiac puncture. AST and ALT were assayed using enzymatic methods, and hematological parameters
were measured with the Sysmex XP-300 Automated Haematology Analyzer (5-part). Results showed
a significant increase (p<<0.05) in AST, ALT, hematocrit, hemoglobin, red blood cells, and platelet
levels in Group III compared to Groups I and II. No significant difference was found between Groups
I and II. This suggests that 8-hour daily exposure to air freshener for 28 days induces hepatocellular
damage and alters hematological parameters in albino rats, with the extent of damage increasing with

longer exposure. However, further studies on humans are recommended.

Keywords: Air fresheners, hepatic enzymes, haematological parameters, aspartate aminotransferase,

alanine aminotransferase, volatile organic compounds, inhalation exposure, liver damage

1. Introduction

The adage "cleanliness is next to godliness" highlights the importance of a clean and
pleasantly scented home, which exudes warmth and welcome. However, daily activities like
cooking and pet care can result in lingering unpleasant odors. Air fresheners are commonly
used to mask these odors, promoting a pleasant environment (1); (2). These products are
prevalent in various indoor spaces, including offices, schools, hospitals, homes, and transpot-
tation modes, enhancing hygiene and sensory appeal. Despite their popularity, research indi-
cates that air fresheners contribute significantly to indoor air pollution, posing health risks

)2

Air fresheners, which come in forms like incense sticks, scented candles, aerosol sprays,
and electric diffusers, eliminate odors through chemical reactions or masking scents (3). How-
evet, they increase the number of odorous compounds rather than reducing air pollutants,
often releasing over a hundred different chemicals, including volatile organic compounds
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(VOC:s) such as terpenes, benzene (4), formaldehyde, and phthalates (5), toluene (6), linalool
(7). Despite their claims of creating a clean and sweet-smelling environment, many air fresh-
eners contain harmful ingredients (2). These fumes when inhaled may trigger an immune
reaction that involves the activities of blood cells and the detoxification function of the liver

1; ®).

These products release compounds linked to cancer, neurotoxicity, and endocrine dis-
ruption, thus affecting indoor air quality and potentially leading to health issues like eye, nose,
and throat irritation, headaches, and damage to the liver, kidneys, and central nervous system
9); (2). Even at levels below accepted safety standards, chemical exposures from air freshen-
ers can increase the risk of respiratory problems, such as asthma in children, and cause symp-
toms like dizziness and irritated eyes (2).

Figure 1: Some Brands of Air Refreshers

The liver, which is essential for nutrient metabolism and waste excretion, detoxifies for-
eign molecules and substances to reduce their toxicity (10), promoting their excretion through
the intestines or kidneys. The critical role of the liver is evident in its ability to cause death if
its functions are lost (11).

There is a scarcity of data on the evaluation of hematological parameters and hepatic
enzymes following air freshener exposure. The only comparable study, conducted by (12),
reported significantly elevated hepatic indices in rats exposed to air fresheners compared to
the control group. Thus, conducting this study is essential to gain a deeper understanding of
the changes in these parameters resulting from air freshener exposure. This study was aimed
at evaluating the effect of exposure to air freshener on some liver enzymes and haematological
parameters in albino rats.

AIM Vol.2 Issue 3 https://journals.eikipub.com/index.php/AIM-Medicine/index 4



https://portal.issn.org/resource/ISSN/2977-0335
https://journals.eikipub.com/index.php/AIM-Medicine/index

MEIKI European Institute

Annals of Innovation in Medicine (AIM) ISSN: @

of Knowledge & Innovation 2977-0335

2. Materials and Method
2.1 Purchase of Air fresheners and Test Kits

A brand of gel air freshener, named Sunshine air freshener, was randomly selected and
purchased from Mile 3 Market in Port Harcourt, Rivers State, Nigeria. The air freshener was
coded and stored at room temperature. The name, active ingredients, and expiry dates were
recorded from the packages. Rat-specific test kits for AST and ALT, produced by Bioassay
Technology Laboratory in Shanghai, China, were obtained from a local sales representative
in Nigeria.

2.2 Ethical Considerations

The internationally accepted National Institutes of Health (NIH) Guide for Care and
Use of Laboratory Animals were observed.

2.3 Experimental Animals

A total of 30 albino rats (both male and female), weighing between 200-260 grams, were
sourced from the animal house at the Faculty of Pharmacy, University of Port Harcourt,
Rivers State, for this study. The rats were kept in well-ventilated cages, maintained at a tem-
perature of 27-30°C, with a 12-hour light/dark cycle. They had free access to tap water and
dry rat pellets (bought at Mile 3 Market, Port Harcourt). The rats were randomly assigned to
three groups of 10 rats each, and were allowed to acclimate for 28 days before the experiment
began. After the animals adjusted to their surroundings, the experiment began. The first group
(the control group) was not exposed to the air freshener, while the second and third groups
(the test groups) were. The second group was exposed to the air freshener for 4 hours a day,
every day for 28 days, while the third group was exposed for 8 hours a day, also for 28 days

2.4 Blood Sample Collection

After the 28 days of exposure to the air fresheners, the albino rats were allowed to fast
overnight, after which they were anaesthetized in a jar containing cotton wool soaked in chlo-
roform to render them unconscious. In this unconscious state, they were quickly removed
from the jar, and 7ml of whole blood specimen was collected (using a sterile syringe and
needle) through cardiac puncture into sterile sample containers; 4 ml was dispensed into plain
bottles, which was spun at 3500rpm for 5 minutes to obtain the plasma which was in turn,
used to analyze for AST and ALT using the rat-specific test kits, while the remaining 3ml of
the blood specimen was dispensed into EDTA-anticoagulated bottles and was used to analyze
for haematological parameters.

2.5 Sample Analysis

Enzymatic methods were used to measure the serum levels of AST and ALT (13). He-
matological parameters were analyzed using the Sysmex XP-300 Automated Hematology An-
alyzer (5-part).

2.6 Statistical Analysis

The data generated from the analysis were expressed as Mean + Standard Deviation and
analyzed using the Statistical Package for Social Sciences (SPSS) version 26. Comparisons of
mean and standard deviation values for various parameters between the test and control
groups were made using one-way ANOVA and Tukey tests. Results were considered statisti-
cally significant at a 95% confidence interval (p<<0.05).

3. Results

3.1 Comparison of the Levels of AST and ALT of Group I (Control), Group 11, and Group
1

Details of the comparison of the mean AST and ALT levels of the control (group I) and
test (group II and group I1I) are shown in Table 3.1. The mean AST levels of group 1, group
I1, and group 11T are 72.2212.89 U/L, 71.07£7.21 U/L, and 89.20+10.85 U/L respectively,
with the mean AST level of group 111 being significantly higher (p=0.00001) when compared
with the mean levels of group I and group 1I. Similarly, the mean ALT levels of group I,
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group II, and group III are 79.5612.22 U/L, 89.90+12.52 U/L, and 108.65£11.06 U/L re-
spectively, with the mean ALT level of group 111 being significantly higher (p=0.00001) when
compared with the mean levels of group I and group II.

Table 3.1: Mean Levels of AST and ALT for Group I, Group II, and Group III Compared

GROUPS AST (U/L) ALT (U/L)
Group I (Control) 72.22+2.89 79.56%2.22
Group II 71.071£7.21 89.90+12.52
Group III 89.20+10.85> 108.65+11.063>
F-value 17.361 22.968
P-value 0.00001 0.00001
Remark SS SS

Rey: §8 — statistically significant, AST -Aspartate transaminase, ALT - Alanine transaminase, ¢ —
significantly different from Group 1, ¥ — significantly different from Group 11

3.2 Comparison of the Levels of Haematological Parameters of Group 1 (Control), Group 11, and
Group 111

Table 3.2 compares the mean levels of hematological parameters among the control
group (group I) and the test groups (group I and group III). The mean WBC levels were
similar across all groups, with no significant difference (p=0.400). However, group 111 showed
significantly higher mean levels for several parameters compared to groups I and 1I. HCT:
Group I1II (51.60%3.50%) was significantly higher (p=0.00001) than group I (40£4.22%) and
group II (40.20+3.23%). HB: Group III (16.99+1.17 g/L) was significantly higher
(p=0.00001) than group I (13.05+1.49 g/L) and group II (13.19£1.19 g/L). RBC: Group III
(6.19+0.36 x1012/1) was significantly higher (p=0.00001) than group I (4.3110.53 x1012/L)
and group 1T (4.61+0.77 x10'2/L). Platelets: Group III (194£10.34 x103/ul) was significantly
higher (p=0.030) than group I (182.9017.40 x103/pl) and group 1T (182.70£13.14 x103/pl).

Table 3.2: Mean Levels of Some Haematological Parameters for Group I, Group II, and Group 111

Compared
GROUPS WBC (X 103/pl) HCT (%) HB (g/1) RBC X 1022/LL PLATELET
(X 10%/pl)
Group I (Control) 5.6610.41 40%4.22 13.05+1.49 4.31£0.53 182.90%7.40
Group 11 5.6510.28 40.20£3.23 13.19+1.19 4.61£0.77 182.70+13.14
Group 111 5.86£0.44 51.60£3.50>  16.99+1.17+ 6.19£0.36% 194410.34
F-value 0.949 32.707 30.008 30.512 4.025
P-value 0.400 0.00001 0.00001 0.00001 0.030
Remark NS SS SS SS SS

Key: 88 — statistically significant, NS — Not significant, WBC -White blood cel, HCT - Haematocrit,
HB — Haemoglobin, RBC — Red blood cell, a— significantly different from Group I, b— significantly different
Sfrom Group 11

AIM Vol.2 Issue 3 https://journals.eikipub.com/index.php/AIM-Medicine/index 6



https://portal.issn.org/resource/ISSN/2977-0335
https://journals.eikipub.com/index.php/AIM-Medicine/index

REKI European Institute Annals of Innovation in Medicine (AIM) ISSN:
of Knowledge & Innovation 2977-0335

3.3 Correlation between Duration of Exposure and Liver Engymes

Table 3.3 shows the correlation between the duration of exposure and liver enzyme ac-
tivity: AST: A significant positive correlation (correlation coefficient = 0.627, p = 0.0002).
ALT: A significant positive correlation (correlation coefficient = 0.783, p = 0.0002).

Table 3.3: Correlation between Duration of Exposure and Liver Enzymes

Duration of Exposure
Duration of Exposure

(Years) (Years)
vs. vs.
AST ALT
Pearson r 0.627 0.783
P value 0.0002 0.0002
Remark SS SS

Key: 88 — statistically significant, NS — Not significant, AS'T -Aspartate transaminase, ALT -
Alanine transaminase.

3.4 Correlation between Duration of Exposure and Haematological Parameters

Table 3.4 presents the correlation between the duration of exposure and hematological
parameters. The findings are as follows: WBC: A nonsignificant positive correlation (correla-
tion coefficient = 0.216, p = 0.251). HCT" A significant positive correlation (correlation co-
efficient = 0.735, p = 0.000004). HB: A significant positive correlation (correlation coefficient
= 0.732, p = 0.000004). RBC: A significant positive correlation (correlation coefficient =
0.775, p < 0.001). Platelets: A significant positive correlation (correlation coefficient = 0.411,
p = 0.024).

Table 3.4: Correlation between Duration of Exposure and Haematological Parameters

Duration Duration Duration Duration
(Years) Duration (Years) (Years) (Years) (Years)
vs. vs. vs. vs. vs.
WBC HCT HB RBC PLATELET
Pearson r 0.216 0.735 0.732 0.775 0.411
P value 0.251 0.000004 0.000004 <0.001 0.024
Remark NS SS SS SS SS

Key: 88 — statistically significant, NS — Not significant, WBC -White blood cell, HCT - Haematocrit,
HB — Haemoglobin, RBC — Red blood cell

4. Discussion

This study aimed to assess the effects of exposure to a gel air freshener on liver enzymes
(AST and ALT activities) and haematological parameters (white blood cells, haematocrit, hae-
moglobin, red blood cells, platelets) in albino rats. A significant increase in AST and ALT
levels was observed in the group exposed to air fresheners for 8 hours daily (group III) for
14 days compared to the group exposed for 4 hours daily (group II) and the control group
(group 1) not exposed to air fresheners. Since AST and ALT are markers of hepatocellular
injury, the results suggest that prolonged exposure to this air freshener may induce liver dam-
age in rats, which may be attributed to the volatile organic compounds (VOCs) they contain
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(14). These findings align with those of (15) and (1), who also reported elevated AST and
ALT levels in albino rats exposed to air fresheners.

There was no significant difference in total white blood cell (WBC) count between the
groups exposed to air fresheners (groups II and III) and the control group (group I). Air
fresheners are known to contain VOCs (16), which are inhaled by the rats. This result suggests
that WBC levels were not affected by these VOCs, contradicting previous studies that re-
ported elevated WBC levels due to VOC exposure (17). However, the findings of this study
contrast with those of (18), who reported a significant decrease in WBC levels in rats exposed
to air fresheners. This discrepancy could be due to the use of liquid air freshener in their
study, whereas our study employed a gel air freshener.

The rats exposed to air fresheners for 8 hours daily (group III) also showed elevated
levels of haematocrit, haemoglobin, and red blood cells compared to the other groups. This
increase might be due to higher erythropoietin production in response to hypoxia (19), indi-
cating that air fresheners can reduce oxygen delivery to tissues, triggering a response to in-
crease red blood cell production to compensate for the oxygen deficit. Furthermore, the plate-
let count was higher in the group exposed to air fresheners for 8 hours daily (group III),
suggesting that VOCs might induce inflaimmation or other conditions leading to increased
thrombopoietin production (16). The findings of this study also contrast with those of (18),
who reported a significant decrease in the levels of red blood cells, haematocrit, and haemo-
globin in rats exposed to air fresheners. Again, this discrepancy could be due to the use of
liquid air freshener and rabbits in their study, whereas our study employed a gel air freshener.

The study also found a significant positive correlation between the duration of exposure
to air fresheners and hepatic enzyme levels (AST and ALT), indicating that longer exposure
leads to greater liver damage. Conversely, there was a nonsignificant positive correlation be-
tween exposure duration and WBC count, implying no effect on WBC levels. However, there
was a significant positive correlation between exposure duration and other haematological
parameters (haemoglobin, haematocrit, red blood cells, and platelets), suggesting that longer
exposure increases these parameters.

5. Conclusion

This study demonstrates that exposing albino rats to a gel air freshener for 8 hours daily
over 28 days resulted in elevated levels of hepatic enzymes AST and ALT, suggesting hepa-
tocellular necrosis. In contrast, a 4-hour daily exposure for the same period did not signifi-
cantly affect these enzyme levels. Regarding haematological parameters, the exposure did not
alter total white blood cell levels. However, hemoglobin, hematocrit, red blood cells, and
platelets levels were elevated after 8 hours of daily exposure for 14 days. Conversely, a 4-hour
daily exposure for 28 days did not induce changes in these parameters. The study also reveals
that increased duration of exposure to the air freshener correlates with higher AST and ALT
levels, indicating greater hepatocellular damage. Additionally, longer exposure durations led
to increased levels of hemoglobin, hematocrit, red blood cells, and platelets, indicating alter-
ations in these hematological parameters.
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